of Science, Israel) in 1998 and kept as a true-to-type cultivar through self-pollination. All the steps in the introgression process were performed in the Laboratory of Hormonal Queiroz" (ESALQ), University of São Paulo, Brazil. Hortaliças, Vida Verde). Upon appearance of the first true leaf, seedlings of each 1 1 4 genotype were transplanted to pots containing commercial substrate supplemented with 1 1 5 8 g L -1 4:14:8 NPK and 4 g L -1 dolomite limestone (MgCO 3 + CaCO 3 ). Shoot and root biomass were measured from the dry weight of leaves, stem and 1 1 9 roots after oven-drying at 80 °C for 24 h. The measurement was performed in plants 1 2 0 40 days after germination. Leaf area was measured by digital image analysis using a 1 2 1 scanner (Hewlett Packard Scanjet G2410, Palo Alto, California, USA), and the images 1 2 2 were later 1 2 3 processed using the ImageJ (NIH, Bethesda, Maryland, USA). were measured on the adaxial side of the leaflet throughout the 280-880 nm spectrum 1 2 8 using a Jaz Modular Optical Sensing Suite portable spectrometer (Ocean Optics, Inc., Dunedin, Florida, USA). The net rate of carbon assimilation (A), stomatal conductance (g s ), internal CO 2 1 3 2 concentration (C i ) and transpiration (E) were measured in the third or fourth (from the LiCor LED source), leaf temperature (25 ± 0.5ºC), leaf-to-air vapor pressure difference 1 3 8 (16.0 ± 3.0 mbar), air flow rate into the chamber (500 μ mol s -1 ) and reference CO 2 1 3 9 concentration of 400 ppm (injected from a cartridge), using an area of 6 cm 2 in the leaf Dental resin impressions were used to obtain number and area of pavement cells 1 4 3 and stomatal density, following the methodology described by (Geisler et al., 2000) . The third or fourth (from the bottom) fully expanded leaf was sampled 56 days after Oranwash L and indurent gel (Zhermack) was applied to the adaxial and abaxial face of 1 4 7 opposite leaflets. After drying, the resin mold was removed from the leaflet surface and Leaf temperature was measured in the central leaflet of the fourth fully expanded 1 5 7 leaf 60 days after germination using an infrared thermometer (LASERGRIP GM400). Measurements were performed from 8:00 am to 6:00 pm with an interval of two hours 1 5 9 between each measurement. A second set of measurements was carried out on thermal 1 6 0 images obtained simultaneously with an infrared camera (FLIR systems T360, Nashua was sealed with silicone. The leaves were placed in zip lock bags with high CO 2 1 6 7 concentration. After an hour in the dark, the leaves were weighed on an analytical Transpirational water loss determinations were performed in 56-day old plants. In order to evaluate the influence of the boundary layer on transpiration, measurements 1 7 6
were performed under either static or turbulent air conditions. Turbulent air was created 1 7 7 with a fan (ARNO, São Paulo, Brazil) placed at 1.5m distance, at the minimum 1 7 8 ventilation velocity (determined to be 10 km/h using an anemometer, Bmax, 1 7 9
Anemometer). We determined the 'static' air to be 1 km/h using the same instrument. Pots were irrigated the night before the measurements until they reached field capacity. Later the pots were covered with plastic film to reduce water loss from the substrate via 1 8 2 evaporation and then weighed. The following day, pots were weighed every two hours 1 8 3 between 8:00 am and 6:00 pm. Water loss was calculated as the difference in weight 1 8 4 every between measurements. The data were obtained from the experiments using a completely randomized Grande, Brazil). Mutations altering trichome type and density do not affect leaf area or shoot dry mass 1 9 5
Here, we studied three near-isogenic lines (NILs) that harbor mutations affect types of glandular trichomes (types I, VI and VII) and two types of non-glandular 1 9 9 trichomes (III and IV) in adult leaves. Typically, total trichome density higher on the 2 0 0 abaxial (around 250 trichomes cm -2 ) than on the adaxial (~100 trichomes cm -2 ) side of 2 0 1 the leaf, and the most abundant on both sides is type V (Fig. 1) . The h mutant displays a 2 0 2 small, but significant reduction on type III and VI trichome density. Both the Ln and Wo Given the possibility of unrelated pleiotropic alterations caused by the 2 1 0 mutations, we assessed other macroscopic plants traits. Except for a subtle reduction in 2 1 1 leaf margin indentation in Ln (Fig. 1) , we found no differences in leaf architecture, leaf 2 1 2 area or shoot dry mass between the mutants of trichomes and MT (Fig. 1) . Remarkably, 2 1 3 all the h mutant showed higher root system dry mass (Fig. 1) . Depending on their density, trichomes may affect leaf function by altering the layer. Thus, we next measured transmittance and reflectance of photosynthetically 2 1 9 1 0 active radiation (PAR) on leaves of MT and the trichome mutants. The h mutant had a 2 2 0 lower reflectance than the Ln mutant (p=0.0068), but neither was significantly different 2 2 1 to MT or to the Wo mutant. No differences were found in leaf transmittance or 2 2 2 absorptance in the PAR wavelength (Fig. 2) . Calculation of the boundary layer 2 2 3 resistance is problematic (see Discussion). To provide an indirect assessment of the 2 2 4 effect of trichomes on the boundary layer, we next carried out a gravimetric 2 2 5 determination of transpirational water loss under conditions of static (1 km h -1 ) and 2 2 6 turbulent (10 km h -1 ) air. Under static air, we did not observe differences in rates of 2 2 7 water loss between genotypes throughout the day or in transpiration calculated as water 2 2 8 lost divided by leaf area over time (Fig. S1 ). Under turbulent air, water loss was lower 2 2 9 for all genotypes, but without differences between them, except for one interval 2 3 0 (between 12:00-14:00) for the Ln mutant, which showed less water loss than MT ( Fig.   2 3 1 S1). The Ln mutation increases photosynthetic assimilation rate and stomatal conductance 2 3 4
We next investigated the effects of trichome mutations on leaf gas exchange. Both net photosynthesis rate (A) and stomatal conductance (g s ) were 29% and 38% 2 3 6 higher in Ln than in MT (p<0.0001), respectively (Fig. 3) . Internal CO 2 concentration 2 3 7 (C i ) was higher in h (12%) and Wo (9.5%) mutants, compared with MT, but we found 2 3 8 no difference in the C i of Ln mutant (Fig. 3) . Intrinsic water-use efficiency (A/g s ) was MT and Wo on the adaxial side of the leaf (Fig. S2 ). Pavement cell area was higher in MT than in all three trichome mutants. However, neither stomatal density nor stomatal 2 4 5 index were different between genotypes (Fig. S2 ). Stomatal size can influence 2 4 6 conductance, so we also determined the length and width of the guard cells. Except for a 2 4 7 significant guard cell length reduction in Ln (restricted to the adaxial side of the leaf), 2 4 8 no differences were found in stomatal size between genotypes (Fig. S3 ). Stomata and cuticle are the primary leaf components responsible for maintaining 2 5 0 plant water status (Schuster et al., 2016) . To avoid excessive water loss, stomata close 2 5 1 in periods of water deficit. Even when stomata are closed, water loss continues at very 2 5 2 low rates through the leaf cuticle. This basal rate of water loss is expressed as the 2 5 3 minimum conductance of a leaf (g min ). Both g min and stomatal closure can be affected by trichomes (Hegebarth et al., 2016; Galdon-Armero et al., 2018) . However, we found no 2 5 5 differences in g min among the genotypes evaluated in this experiment (Supplementary 2 5 6 data Fig. S4 ). The Ln mutation reduces leaf temperature during the afternoon 2 5 9
Trichome density may potentially influence leaf temperature. To explore this 2 6 0 effect, we determined a time course of temperature using two variants of infrared 2 6 1 thermography (camera and thermometer). We found a steep increase in leaf temperature 2 6 2 over the course of the morning, reaching more than 30ºC around noon (Fig. 4) . From photosynthetically active radiation (PAR) between genotypes, a 1% increase in Ln and a 3 0 1 >1% reduction in h compared to MT. This is probably because even in the pubescent resistance is challenging, given the large number of biophysical variables involved 3 1 1 (Schuepp, 1993) . The current consensus is that the effect of trichomes is negligible 3 1 2 compared to stomatal resistance (Bickford, 2016) . Comparing transpirational water loss 3 1 3 under conditions of still and turbulent air we could find no difference between 3 1 4 genotypes, except for slight decrease of water loss in Ln under turbulent conditions. Our 3 1 5 finding of increased A and g s in the Ln mutant but not in Wo was surprising, given the mutation is hitherto unknown, so this effect remains enigmatic. Also, It has been 3 1 8
proposed that trichomes could act as dew or fog collectors, wetting the leaf surface and 3 1 9
Table S1. Description of the genotypes studied in this work. This study was financed in part by the Coordination for the Improvement of Higher (n=10). Significant differences tested with one-way ANOVA followed by Tukey's honestly significant difference (HSD) test, letters indicate significant differences (p<0.05). n.s. indicates that no significant difference was found between genotypes. letters indicate significant differences (p<0.05). n.s. indicates that no significant difference was found between genotypes. (n=10). Significant differences tested with one-way ANOVA followed by Tukey's honestly significant difference (HSD) test, letters indicate significant differences (p<0.05). n.s. indicates that no significant difference was found between genotypes. 
